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Break x*‘,,{L- 'by Hurri e Katrina, New Orleans. LA 30 August 2005
& Photo by Jocelyn Augustino / FEMA

-y ek 4




\//

What is Storm Surge?
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NORMAL HIGH TIDE CYCLONE STORM SURGE

www.bom.gov.au



http://www.bom.gov.au/

As of 2008.....

No Storm Surge Database



NOAA/NOS/CO-OPS Datums
Observed Water Levels at 8768094, Calcasieu Pass LA (MSL)
From 2005/09/22 00:00 GMT to 2005/09/24 23:59 GMT
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- Predictions Verified = Preliminary




NOAA/MNOSICO-0OFS
Observed Water Levels at 8771450, Galveston Pler 21 TX
From 2008/09/M11 00:00 GMT to 2008/09M13 23:59 GMT

for Operational Oceanographic Products and Services
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Surge Data Available from 67 sources (U.S. Gulf Coast)

Federal Government: 28

Books and Academic Publications: 23
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Barrf B Fnem ared ficoort A Mo

Historic newspapers: 16 titles
3,120 pages of newspaper read
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U.S. Government Data

ZUSGS

science for a changing world

US Army Corp
of Engineers.




HURRICANE PATH
I0-24 SEPTEMBER 1909
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The Times-icanune

July 16, 1931

Blows 8-Foot Tide 3

Accompanied by driving rain  the
Raie Kicked up a 8-foot tide that
pounded Lhe sea wall and dashed
over into the Coarstline I“RhW&_Y.
wrecking public and private piers.

The waves were reported to have
icaped high enough to hit residences
flong the heach near Bay St. Louls
and Waveland :

The new seawall withstood its first

September 17, 1943

RESIDENTS FLEE
AS 60-MILE WIND
HERALDS STORM

Center of Tropical Hurmi-
cane May Hit Texas Coast

The cepnter of a tropical storm
of. hurricane {orce was expecied
O-Teach the Texas cnasl in Thel
Freeport-Galyeston afea near day
break today. accompanied by
wings rom v 1o K5 miles per
hour and gusts up to 100 miles
per hour. according to the locall
office of the United States weath
er bureau.

A majority of the residenis of |
Freeport departed as a O‘sn-nuu--an-1
hour— wind-—struek  there - late!
Thursday night. a dispatch stated

e barometer reading was 2984
3;‘ the tlide 4 5

rirerirssry 5
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Isaac Cline
Chief Meteorologist at Galveston, TX 1889 - 1901




MONTHLY WEATHER REVIEW.

Editor: Prof. CLEVELAND ABRBE.

\_fo-L. XXVIIL SEPTEMBER, 1800.

steady rate :'rr'*n 3 p. m. until anout

was 2 sudden rse of about four feet in

a8 many :t}r«:(:;uia. was standing Aat 3.' (ront door, which

D -LL open. W&'.tchm-:.: the water, "'n‘L‘i: was flowing with

lu« from east to west. The water at this ¢ \ Was

218D t inches deep in my residence, and the sudden rise

et brought 1t above my waist betore I could change

The water had now reached a stage 10 feet above

tile: ground z:t. Rosenberg avenue ( Twent .-:1“11 street J.'l(. )
street, woere mv residence stood. The ground
slevation. which made the tide 15.2 feet. The t
next hour. between 7:30 and 3:30 p. m., nearly 0

tional. making & toral tide in what locality of about Lweanty

feef, These observations were carefully taken and represent

to withio a few tenths of a foot the true conditions. ther

yarsonai observations in my vicinity confirm these estimates,
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Decided to Build a Dataset

Name: Water Height Observation Data
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Water Height Observation Data

Acronym: WHODAT
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SURGEDAT

Tropical cyclone-generated storm surges
Time period: 1880-2013 (134 years)
8,100 high water marks (U.S.)

Peak Surge Obs:
703 Global
350 U.S.
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Map of Surge Activity along the U.S. Gulf Coast

Surge Height, ft.(m)
o <6.5(2)

o 6.5-9.8(2-3)

@ 9.8-13.1(3-4)
® 13.1-164(4-5)

@ > 1645

100 200 300 km
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Hurricane lke (2008) Storm Surge/ Storm Tide Obs

Hourly storm position and intensity

+ Category-5 Hurricane

Observed High Water Marks
\ Surge Storm Tide




narmEE naty > Uloverlear

Houston

v

Sugar Land

R & tnberg—G) Pearland

U - League City

Brazos Bend Rosharon
State Park

(36)

West Angleton
Columbia

Sweeny Brazoria Lake
Jackson

Freeport

San Bernard
National
2

as ST

Big Boggy

Storm Name Longitude Latitude

Frances -94.7883 29.285

Galveston -94 7894 29.2889

Cindy -94.7933 29.31

Baytown

La Porte Trinity Bay.
Seabrook

Dickinson Galveston
=B

Santa Fe

Storm Tide(ft) Storm Tide(m)

710

East Bay

Sea Rim
State Park

Anahuac National
Wildlife Refuge

Map data @2013 Google

Surge(m) Location

Galveston
Pleasure
Pier

GLS
Seawall

Pier 21 -
Galveston
Channel

Return Periods

Return Periods Predictor
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Storm Surge History at Galveston, TX
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All-Time NFL Passing Leaders
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All-Time MLB Base Hits
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Size of Louisiana Cities according to 2010 Census
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Storm Surge History at Galveston, TX
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Storm Surge History at Frenier, LA
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Storm Surge History at Frenier, LA

Local Knowledge of Storm Surge

Surge Magnitude (ft)




Surge Magnitude (ft)

-t::_______________,/if/’4¢¢///

Storm Surge History at Frenier, LA

I 1970-2013

[ ] 1900-1969

Local Knowledge of Storm Surge (1970-2013

1 2 3 4 5 G 7 8 g 10 11 1z 13 14 15 16

Rank
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Storm Surge Return Periods for Galveston, TX
(Dutch Model)

1900 Galveston Hurricane: 20’ Surge 100,000-yr

1915 Galveston Hurricane: 15.5" Surge 700-yr

Water Level [ft)

1000-yr 10000-yr

Recurrence Interval (Years)



Statistical Methodology

Taken from Coles (2001)
Point Process Model for Extremes

Related to Generalize Pareto Dist.

Data-Driven Method (Ex. Val. Theory)



Return Periods of Storm Surge Levels for Bay 5t. Louis, MS
Method: SRCC Linear Regression Date Range: 1900-2013

y = 2.5191In(x) - 3.6535
RZ=0.95395
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100-Year Storm Surge Level

Location Surge (ft)
Shell Beach

New Orleans Lakefront

Frenier

Mandeville

Slidell

Bay St. Louis/ Pass Christian

Gulfport/ Biloxi




torm Surge Return Levels and Observed Storm Surge e U.S. Gulf Coast

Surge Return Period (Years)
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Surge Return Period (Years)
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Surge Return Period (Years)
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/This Research Impacts Many Industries

Coastal development 0il and gas industry



Where do we go from here?

® How do we use a data-driven storm
surge analysis as we prepare for future?

e What is the role of climate change/ sea
level rise for coastal areas?

® How can coastal modelers and
empiricists work together?

® Any thoughts/ questions?



Links/ Contact Info

e SCIPP

www.southernclimate.org

e SURGEDAT

http://surge.srcc.lsu.edu

e Contactinfo:
Hal Needham
hneedhl@Isu.edu



http://www.southernclimate.org/
http://surge.srcc.lsu.edu/
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